situation in presbyopia, where the changes start soon after birth, though the receding of the near point beyond about 12 inches (30 cm) from the eye also corresponds with the end of the plateau of adult vigour at about 40 years. Consideration of this parameter brings me to physiological effects of ageing which can be catered for by employment policies.
The implications of presbyopia are obvious: attention to lighting and work bench siting supplements the wearing of suitable glasses and greatly prolongs productivity in ageing workers. The work of Trueta (1959) on the epidemiology of osteoarthritis of the hip-joint is also worth mentioning: he has referred to its incidence in horses and storks who like western man spend much of their time standing with knees locked, bearing their weight on the same area of articular cartilage of the hip-joint, and the reduced incidence in those races of man who spend much of their time squatting. Trueta suggested that osteo-arthritic hip changes were not only to some extent preventable but also reversible. Amulree (1955) in his most helpful study of health problems in old workers referred to permitting elderly workers to sit while at work. (1972) Mechanisms In the Judaeochristian culture, the need for individual identity is confounded by the inability to escape from the primordial unconscious. Wageearning industrial toil emphasizes the separateness of man and his environment so that success or failure is his and not absorbed into collectivity of beliefs (Lambo 1971). Responses inevitably determined by heredity and culture may seem, and indeed may be, damaging to the individual and society amid self-exciting technological developments. Progress so purchased may not be worthwhile nor, I suspect, is the mud hut of the unschooled African. But, once magic and witchcraft have given way to science and technology, there is no going back. The earlier sections of Thackrah's book (1831) leave no room for doubt that if industrial works of men resulted in diminution of the workman's state, the firmly held belief was that all could be put right by benevolent care.
In 1936 when I first entered the practice of industrial medicine, I myself saw in Rotherham Road, Sheffield, on the day of the funeral of King George V, ragged and barefoot children in the snow standing in the dung of the horses of railway drays to keep their feet warm. Boyd Orr (1936) showed that one-third of the nation had a diet which was deficient in all respects, the diet of another third was deficient in some respect, and only one-third had an adequate diet. Oslo breakfasts, free blankets and general examination of young persons on entry to factories made sense. Beveridge (1942) has made sure that over-feeding, degenerative disease and the misery of not knowing whether you are happy to be alive are the problems of today. The Employment Medical Advisory Service (EMAS) lies in the future and in planning it we must avoid committal to the ugly past. Equally, we must avoid planning by slogan.
What different people want from occupational medicine depends on value systems: the physician will want health or at least the absence of disease, the sociologist will want a happy society, the worker will want fitness for work and the econo-mist will want greater output at less cost. Perhaps all these aims, and many more, can be summated to human efficiency and if the National Health Service had not pre-empted health, it would be a semantic argument whether this summation of human activity was health. I submit, however, that we must avoid unquantifiable concepts. There is much in health (and equally in the search for efficiency) which is not medical and which cannot be achieved by medical action. For our purpose, health can be thought of as a spectrum. At one end is the degrading toil of hated work which has to be done, at the other is the enrichment of easy facility of enjoyed work. If I prefer the term efficiency to health, it is in the sense of easy facility. Seeking to promote easy facility to desired ends does not mean that the elimination of all stress (Selye 1949) is desirable: indeed, stress may well be needed to keep human beings human and to provide the sense of satisfaction of a good job well done. We are beginning to be able to measure threats to human integrity, to develop indices of response, to equate environmental and social factors with the happiness, well being and longevity of men. It is because these things are measurable, even if crudely, that I suggest that the facet of medicine known as occupational medicine is primarily concemed with the promotion of efficiency of individuals and the community at work.
The specialist practice of occupational medicine is the application of medical skills to the interface between man and his work. This means that occupational medicine must be distinguished from the practice of medicine in industry. The health of the industrial population cannot be considered separately from the rest of the nation for, like nutrition (Lloyd Davies 1964), it is the product of innumerable factors, not least being the influence of family life. Whether we like it or not, in Britain we neither have available the extra 2000 medical practitioners, nor can we afford the yearly subvention of £20 million or more for a comprehensive occupational health service, if by that we mean a doctor in every factory. The Robens report (1972) makes the point that those who advocate medicine in industry are calling into question the organization of medicine in Britain. The argument is whether the purpose of medicine in the setting of work is to deliver health or to be an entry into medical care. Maybe occupational medicine is an attitude and not a discipline but if so it shares this distinction with the whole of preventive medicine both now and through historyand history shows that preventive medicine, not medical care, has secured the health and efficiency of nations. If it is an attitude, is occupational medicine more than medical support to industrial hygiene, industrial nursing or personnel management?
Claims should only be made on medical manpower when demonstrable benefits are likely. The yield rate of statutory examinations is low (Table 1) ; not only is little achieved by subjective judgments involved but clinical acumen is dulled to extinction. To take one example, is it justifiable to engage medical resources in the examination of all young persons entering factory employment, especially when those not fully fit are known to the school health service and the prognostic value for capacity for work of pre-employment examinations is low?
Voluntary services, so far as can be judged from available facts, do not do much better in terms of cost benefit. In 1962, one group industrial health service employing 5 doctors, 9 nurses and 12 whole-time and 10 part-time other staff, estimated that their activities at a cost of £42 000 saved 18 man-days out of a total of 484 000 man-days, that is the equivalent of one day in 27 000 days worked.
Clearly, after 128 years of statutory fossilization a new look is wanted. What sort of medical intervention is wanted in the affairs of industry and when? Both questions must be answered in terms of demonstrable benefit commensurate with the manpower and resources committed.
Engineering has changed the emphasis of medical intervention in the affairs of industry. Biochemical criteria and the distribution ofobjectively measured change of function in a population, rather than clinical intuition about what constitutes poisoning, provide indices both for the protection of individual workmen and the monitoring of environment. The function of the physician is to measure what is happening to people and to undertake lifetime studies necessary for validated criteria of safety. The study of the natural history of disease is being replaced by the study of the natural history of exposure. Fox et al. (1973) have done this for the cotton industry, only to uncover deterioration of pulmonary function in asymptomatic cotton operatives. In time, when the study of asbestos workers has been built up, we shall have available the life history of persons exposed to asbestos for more than six months. The micro method of determining blood lead developed by Sayers & Cernik (1971) allows the epidemiological study of lead workers, using blood lead as an index of exposure.
All this is attractive to the physician because he thinks he understands disease but it is an open question whether the medical role is not subordinate to the epidemiological and statistical techniques now being developed. Studies of respiratory disease in foundrymen (Lloyd Davies 1971) and the current study of potters would not have been possible in other than the anecdotal sense, except for the statistical work of Wise & Oldham (1963) and the ILO U/C International Classification of Pneumoconioses (1971) . Increasing emphasis needs to be placed on the predictive role of occupational medicine. Some 30 000 chemical substances are known; some 3000 new chemical substances are discovered each year, of which about 300 enter industrial use. For many new substances maybe we can do little more than make the best guess of what may happen when they are used, or base our standards on best engineering practice. Sooner or later if industry is to go on, we shall need to develop the idea of significant effect in relation to carcinogens and other harmful substances, especially those present as contaminants in trace quantities. Ideally, criteria of safety need to be fixed by prospective studies of people and their environment, but we cannot wait twenty or thirty years before introducing regulatory processes. It is vitally important perhaps literally sothat control measures should be closely linked with studies to test their effectiveness. If this had been done in 1931 as Merewether & Price (1930) advised, we might have avoided present anxieties about asbestos.
The examples I have given concern the specific effects of industrial poisons, but industrial poisons are stressful stimuli. Nonspecific stress response by the human organism may well assume increasing importance; indeed, this is the cause of the unresolved argument between the United States and the USSR about threshold limit values (TLVs). Work itself may be an interesting variable in the psychobiological models (Kagan 1971) of the causes of disease. In future, I suggest we shall need to monitor stress responses to judge the beneficial as well as the harmful effects of work.
At present, indices of fitness for work are crude and depend on arbitrary classification into physical, psychiatric and social causes. As Ferguson said in 1945, the state of health of the industrial population is such that a man may properly and at his choice declare himself fit or unfit for work. Not to work transgresses a biological norm to which varying degrees of moral and social overtones are attached. This means men have to find a socially acceptable excuse for not doing work they loathe with people they dislike in a system too complicated for them to cope with.
Sickness of six months or more, being medical in origin, cannot be prevented: the shorter the absence, the greater the influences of other factors such as size of the working group, the distance to work and the size of the town, and ethnic expectations.
The Clyde Basin Experiment study (Ferguson 1945) took place thirty years ago; all that has happened in the meantime is that the excuse for not fulfilling a moral duty-with or without a certificatehas changed. But then is sheer dull plodding toil advantageous? Bryson (1970) has shown that among girls making a unit product, those with the highest absence produced the most. Ferguson's men were physically stunted by the Great Depression and the grinding apathy of the dole queue has gone; in those days to have a job was to be in luck, but today men seek the internal integrity of satisfying involvement.
Since the war, we have made much progress in the understanding of psychological mechanisms involved in memory, vigilance and distraction. To my mind, the psychiatric contribution to the understanding of the effects of industrialized work has not kept pace. Bartlett (1943) fatigued aeroplane pilots to exhaustion but we know very little about the middle range of fatigue and its consequences. Extremes of hostile environments are rarely met in industry, neither are people fatigued to exhaustion. Perhaps, as Tredgold (1971) has pointed out, we need to do no more than observe people who either have no job or have a job which is unsatisfying to them. It is not, I think, speculation that if stress is not relieved by fright or flight, psychosomatic disease may result. We may have begun to understand why individually rational men collectively behave unreasonably. The counterpart to the psychological study of vigilance would seem to me to be the psychiatric study of monotony. Loss of identification with work, antagonism to society, fearful preoccupation with immediate self-interest, seem to me not only to be engendered by social organization of industrial work but also to be the cause of many industria Models of communication especially on the emotional level are wanted. Van Alphen de Veer (1955) showed how the knife edge between success and failure for the individual was determined by how he thought of himself and his job. It is no good asking people to be efficient (as I have already said, efficiency depends on what you want) and at the same time subjecting them to disintegrating influences. I would add one more word: besides considering communication in terms of human/human satisfaction, we need very urgently, as Conrad (1967) has shown in relation to such simple matters as postal codes and telephone numbers, to consider communication in human/system terms.
What then is the purpose of medical intervention at the interface between man and his work? I suggest that it is to fix criteria to be applied by those whose job it is to order the affairs of industry. It matters not whether the criteria are in terms of health, happiness, peaceful pursuit, fitness for work, or output. The industrial physician's role is to collaborate with persons of varied disciplines and expertise. Sometimes the medical component in the collaborative effort will be big, sometimes small, but I believe it is always there. It is not the physician's role to apply the criteria so determined. Only where these criteria cannot be or are not applied, does the question of medical support to individual workmen arise, and in this country the basis of medical support must be the general medical services rather than plant-based physi-cians, especially as psychological stress is replacing physical disease (Fig 1) .
My guess is that criteria for safety will always be important, but as occupational medicine develops its full role, the newer functions of studying the fitness of men in the widest sense will become more important. At its inception the EMAS had a general welcome, if only as a beginning, and, in my view, the criticism which has developed in recent months arises from the fact that the Robens committee was able to discuss the EMAS only in terms of health and safety. Historical associations continue to condition official thinking but, as I see it, until barriers to properly developing the contribution of the EMAS in the selection, placement and management of men at work are finally broken down, its contribution to health and efficiency will fall short of what it should be. To make this contribution the EMAS must be an identifiable organization standing in equal relationship with the Manpower Commission and any Health and Safety Authority which may be set up.
Having decided what our specialty is, what is wanted for the future? First is identification of research needs: either fundamental, in terms of Dainton (1971) ; or applied, suitable for a customer/contractor relationship (Rothschild 1971) . As I see it, occupational medicine is the application of medical knowledge to a particular end, and thus an overwhelming proportion of research must be on a customer/contractor basis.
My second point is that the Employment Medical Advisory Service will come to be that small but highly skilled cadre of physicians necessary to provide the fourth arm of the health services. If men are to take tasks which are inescapable in a technological society, they must know the degree and quality of risk. I believe that the EMAS will set the pattern of communication between medicine and those for whom it exists.
Thirdly, if all this is to come about, we need to stop being bewildered by vague humanistic hopes. At its start in 1942, rehabilitation was an emotional response to human distress. As such it was, and is, praiseworthy but because of this it lacks the intellectual scaffold for the critical decisions which are needed if the subject is to survive. The division between work and leisure, which is the fundamental institute of the efficient use of manpower, lies not in exhortation to the social misfit, but in providing a scientific basis for selection, training and placement of men in work. The more education takes us away from the muscular response of the conditioned nawy, the more success and happiness depends on our understanding of our own personal characteristics.
Occupational medicine is an applied technology, intervening as it must at the point of conflict where one man has in the past incurred hazards for another man's profit. It may be that one element is understanding the quality of life. Many of the problems will require a multidisciplinary approach. Of course, this is highly desirable but not to the degree that the internal cohesion of science is threatened. Today the search for experience rather than excellence has led to a holism which confuses thought and blurs the cutting edge of criticism. It is not for me to say what the quality of life should be, but what I am sure of is that a 'virtuous materialism . .. which does not corrupt but destroys the soul through inanition' (de Tocqueville 1840) plays no part in the future.
